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[Patent Attorney] 
(57) [Abstract] 

[Constitution] It connects to target polynucleotide making use 
of those which in nucleic acid probeconsist ribonucleotide and 
dioxyribonucleotide. Next, dioxyribonucleotide 3 phosphoric 
acid of at least one kind and that under dideoxy nucleotide 3 
phosphoric acid coexisting of thebase kind which differs, RNA 
hydrolase and nucleic acid synthesis enzyme fixed base length 
extension doing 3' end by feet that it reacts, it cuts off 
ribonucleotide portion Because extension as for probe which 
was disassembled fluorescent labelbeing done, size differs from 
original nucleic acid probe, it is detected with theelectrophoreas. 

[Effect(s)] Anplifying it can detect extension was disassembled 
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[Qaim(s)] 

[Oaim 1] Something where base sequence of specific site of pol 
ynucleotide whichbecomes target and nucleic acid probe which 
possesses conplaraitary sequence consist theribomicleotide 
and dioxyribonucleotide being, Those which label connects at 
least to one site of dioxyribonucleotide touse, Connecting 
nucleic acid probe to target polynucleotide under hybridization 
condition, dioxyribonucleotide 3 phosphoric acid and 
thedioxyribonucleotide 3 phosphoric arid of at least one kind 
RNA hydrolase and nucleic acid synthesis enzyme reacting 
under coexistingof dideoxy nucleotide 3 phosphoric acid ofbase 
kind which differs, fixed base length extension doingthe3'end, 
detection method of polynucleotide which designates that it 
detects thetargpt polynucleotide fromproduced amount of 
labelling dioxyribonucleotide which cuts off ribonucleotide 
portion, has becomethe constant length as feature. 

[aaim2] Seething where base sequence of specific ate of pol 
ynucleotide whichbecoires target and nucleic acid probe which 
possesses complementary sequence consist theribonucleotide 
and dioxyribonucleotide being, Connecting nucleic acid probe 
to target polynucleotide under hybridization condition, 
dioxyribonucleotide 3 phosphoric acid and 
thedioxyribonucleotide 3 phosphoric acid of at least one kind 
RNA hydrolase and nucleic acid synthesis enzyme reacting 
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under coexistingof labellii^adeoxy nucleotide 3 phosphoric 
acid of base kind which differs, fixed base length extension 
doingthe 3' end, detection method of polynucleotide which 
designates that it detects thetarget polynucleotide from 
produced amount of 3' end labellirg dioxyribonucleotide which 
cuts off ribonucleotide portion, has becorrethe constant length 
as feature. 

[Claim3] In Claim l, detection method of polynucleotide whic 
h is something which the dideoxy nucleotide three phosphorus 
connects labelling body. 

[Claim 4] In Claim l , being something which dideoxy nucleotid 
e three phosphorus connects thebiotin, detection method of 
polynucleotide which provides step which separatesthe 3 1 end 
biotinylationdioxyritoi^ constant 
length avidin or making use of thesupport which lodes * pick- 
up ^jp7avidia 

[ClaimS] In Claim2, being something where nucleic acid probe 
consists ribonucleotide andthe dioxyribonucleotide, detection 
method of polynucleotide which provides step whichseparates 
biotinyiation dioxyribonucleotide which has become constant 
length making use of thosewhich biotin connects at least to one 
site of dioxyribonucleotide, rrakinguse of support which lodes 
avidin or * pick-up ~J jp7 avidin 

[Qaim6] In Claim 1 ,2,3, 4 or 5, detection rrethod of polynucl 
eotide where label is phosphor. 

[Claim 7] In Claim 3, with label of nucleic acid probe and phosp 
hor where thelabel of labelling dideoxy nucleotide 3 phosphoric 
acid differs respectively, as for phosphor of theaforeirenlioned 
two kinds detection rrethod of polynucleotide which is 
something whichcauses energy movement. 

[Claim8] In Claim 1 ,23,4,5, 6 or 7, diojcyribonucleotide porti 
on of 3' end with 3 or 7 base length, withthe construction whidi 
has ribonucleotide portion at least in one site of S terminal side, 
inthe 3' terminal side extension detection method of 
polynucleotide where base length which isdone is 3 or 7 base 
length 

[Description of the Invention] 
[0001] 

[Fidd of Industrial Application] This invention is something reg 
arding detection ard gene diagnostic method oftheDNA. 

[0002] 

[Prior Art] Detection of DNA or other polynucleotide is used fo 
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r diagnosis of infection du^hereditary disease and virus etc. 
virus which become inspection object copy nurrber when it is 
little, is below theseveral ten copy , with polymerase chain 
reaction ( PGR ; polymerase chain reaction ) method DNA it 
rrnltiplies, method whichis detected Nature (Nature)350,91 - 
92( 1 991) or is disclosed in Japan Unexamined Patent 
Publication Showa 6 1 - 274697 disclosure. PCR method 
specific region of DNA being something whichnultiplies, DNA 
of region which is put between with oligpmerof two kinds which 
hybridize is done multiplies in (+) chain andthe (-) chain of 
double strand DNA which becomes object 

[0003] Modified it does double strand DNA under high tenperat 
ure (to 90 °Q, separates into (+)chain and (-) chaia Next 
cooling (to 60 °Q it does, hybridize does DNA oligomer 
respectively^ynthesizes conplementary strand with heat 
resistance DNA polymerase such as Taq derivation Again 
temperature rise doing, it produces (+) chain and (-) chain ofthe 
two pair. Below , heat cycle of cooling and tenperature rise is 
repeated, the DNA chain many fold is increased When actually 
it is known, 30 time repeats that with heat cycleof one time it 
becomes even 1 . 6-fold extent, it is possible to increase thecopy 
number to also 106 time. DNA which it acquires in this way gel 
electrophoresis is separated, thepresence or absence of target 
DNA diagnosis is done by inspecting length of theDNA which 
amplifying is done. 
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[0004] 

[Problems to be Solved by the Invention] Labor and time which 
with this method needs expensive heat resistance enzyme in 
multiplication ofthe DNA copy, repeats temperature rise and 
cooling catches, there is a difficultywhere oligomer (primer) for 
DNA multiplication of two kinds is necessary. Especially, there 
are also tunes when 2 primer cannot be chosen welldepending 
upon object. Furthermore because it is necessary to separate 
PCR product due to theelectrophoresis there was a difficulty 
which needs labor and labor. In addition because with Prior Art, 
amplifying is possible specificsite of target polynucleotide, it is 
a high sensitivity, but fluorescence dyeing method which uses RI 
labelfor detection and/or uses ethidiumbronide is used These 
are business technique, it is not suited for automation. In 
addition, when RI label is used, there was also a probl em, 
radiation radiation sickness ofthe worker. 

[0005] Objective of this invention, being simple, is to offer dete 
ction method of thehigfrly sensitive target polynucleotide 
namely DNA more concretely, as for objective of this 
invention nucleic acid probewhich formed target polynucleotide 
sample and hybrid it is to offer means whichthe amplifying is 
done with enzymatic reaction of constant temperature. In 
addition it is to offer detection technique of target 
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polynucleotide which isaMrfor automation In addition as for 
otter objective of this invention, actualizing norv-RI labelling of 
nucleic acid probe, are times when it opens worker from 
theradiation radiation sickness and times when restriction to 
workplace is lost. 

[0006] 

[Nfcans to Solve the Problems] With this invention, like below 
technique is used in order toachieve above-mentioned objective. 
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[0007] First, nucleic acid probe arrplifying is done with enzyme 
reaction of constant temperature withthe method of any of 
next(l) through (3). 

[0008] (I) Being something where nucleic acid probe consists ri 
bonucleotide and dioxyribonucleotide, ituses those which label 
connects at least to one site of the dioxyribonucleotide. This 
nucleic acid probe is connected to target polynucleotide under 
rrybridizationconditioa Next, dioxyribcxiucleotide 3 
phosphoric acid and dioxyribomicleotide 3 phosphoric acid of 
at least one land under coexisting ofthedideoxy nucleotide 3 
phosphoric acid of base kind whi ch differs ribonuclease R 
(Ribonuclease H) or other RNA hydrolase and nucleic acid 
synthesis enzyrre ttefixed base length extension doing 3 1 end 
by fact that it reacts, it cuts offthe ribonucleotide portion. In 
order base length of probe product which is formed with this 
consecutiveextension hydrolysis reaction to become 10 base 
extent or less than that, original nucleic acid probe is designed 
This kind of short probe product cannot keep hydrogen bond of 
target polynucleotide andbecause it becomes, probe product 
which has become short separates frorrthe tar^t 
polynucleotide, regeneration does original tar^t 
polynucleotide, regeneration it did, it connects target 
polynucleotide with nucleic acid probe for secondtime, 
consecutive extension hydrolysis reaction occurs, constant 
tirre while reacting, this cycle multiple times repeatedly is done. 

[0009] (2) Qxmecring nucleic arid probe which is formed with r 
ibOTudeotide and dioxyrirxHiucleotide tothe target 
polynucleotide under rrybridization condition, 
dioxyribonucleotide 3 phosphoric acid and said 
dioxyribonucleotide 3 phosphoric acid of at least one kind 
theRNA hydrolase and nucleic acid synthesis enzyrre it reacts 
urrier labelling dideoxy nucleotide 3 phosphoric acid coexisting 
ofbase kindwhich differs. Fixed base length extension doing 3' 
end with this reaction, as labelling itdoes in 3' end, it cuts off 
ribonucleotide portion, forms 3' aid labelling 
dioxyribonucleotide of tte constant length In order (1) within 
sarre way, base length of probe product which isformed with this 
consecutive extension hydrolysis reaction to become 10 base 
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extent or less than that,tte original nucleic acid probe is 
designed, extension disassembly of nucleic acid probe cycle of 
theregeneration of separation and target polynucleotide of 
probe product which has becone shortthe miltiple times 
repeatedly is done. 

[00 1 0] (3) Being something where nucleic acid probe consists ri 
bonucleotide and dioxyribonucleotide, ituses those which label 
connects at least to one site of the said dioxyribonucleotide. In 
target polynucleotide after connecting, dioxyribonucleotide 3 
phosphoric acid and said dioxyribonucleotide 3 phosphoric acid 
of at least ore kindunder dideoxy nucleotide 3 phosphoric acid 
coexisting which labelling body connects in base kindwhich 
differs RNA hydrolase and nucleic acid synthesis enzyme it 
reacts. Fixed base length extension doing 3' end with this 
reaction, labelling it doesin J end, cuts off ribonucleotide 
portion, intermediate base section and 3' end fomthe 
dioxyribonucleotide of constant length which labelling is done. 
I n order ( 1 ) with in same way, base length of probe product 
which isformed with this consecutive extension hydrolysis 
reaction to become 10 base extent or less than that,the original 
nucleic acid probe was designed, extension disassentty of 
nucleic acid probe multiple timesrepeatedly to do cycle of 
regeneration of separation and target polynucleotide ofthe 
probe product which had become short. 

[001 1 ] Next, target polynucleotide is detected with method of 
next (4) or (5). 

[0012] (4) In abow-menlioned ( 1), being something which did 
eoxy nucleotide three phosphorusconnects biotin, it separates 
3* end biotiityiation dioxyribonucleotide which has become 
constant lengthmaking use of support which locks avidin or * 
pick-ip^jp7 avidin. 

[001 3] (5) To provide step which separates biotinylation probe 
which has become the constant length in above-ncntioned (2) 
or (3), making use of those which thebiotin connects at least to 
one site of dioxyribonucleotide portion of nucleic acid probe, 
makinguse of support which locks avidin or * pick-up^jp7 
avidin. 

[0014] In addition, nan- RI labelling of nucleic acid probe is act 
ualized with rrethod of next (6) or (7). 

[0015] (6) In above-mentioned (1) , (2), (3), phosphor is used f 
or label. 

[0016] (7) With above-mentioned (3), it consists label of deoxy 
nucleotidesectionof nucleic acid probe and phosphor where 
label of labelling dideoxy nucleotide 3 phosphoric aciddiffers 
respectively, phosphor of aforementioned two kinds tries 
tocause energy movement, by feet that excitation it does on 
onehand phosphor phosphor of other in indirect excitation 
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[0017] 

[Work or Operations of the Invention] When target nucleic aci 
d, it is a single stranded DNA or other single strand nucleic acid, 
it can make sample that way. In addition, in case of double 
strand DNA, heat or alkali modified it is possible todo, but 
hybridization of target nucleic acid to happen under 
hybridization condition, becausehybridization efficiency of 
nucleic acid probe decreases, treating with double strand specific 
nuclease likethe exonuclease III, one which it makes single 
strand is good. 

[001 8] If nucleic acid probe which is formed with ribonucleotide 
and dioxyribonucleotide is something^bove 16 base length, it is 
possible to connect with target polynucleotide. When nucleic 
acid synthesis enzyme it reacts under coexisting of 
dioxyribonucleotide 3 phosphoric acid and dideoxy nucleotide 3 
phosphoric acid,the base can be added to 3' end with nucleic 
acid probe as primer. If here dioxyribonucleotide 3 phosphoric 
acid and dideoxy nucleotide 3 phosphoric acid are designated as 
base kind ofanother types, it is possible to stop elongation 
reaction with initial dideoxy nucleotide 3 phosphate bond site. 

[0019] Because 1 00 % reaction stops elongation reaction due to 
nucleic acid synthesis enzyme does not lirritwith dideoxy 
nucleotide 3 phosphate bond site, as for deoxy nucleotide 3 
phosphoric acid which is suitable to following3' side base portion 
of dideoxy nucleotide 3 phosphate bond site one which is not 
added can stop elongation reactionsecurely . 

[0020] When doing elongation reaction due to nucleic acid synt 
hesis enzyme, if RNA hydrolase which disassemblesthe RNA 
portion of hybridization forming part of DNA and RNA like 
Ribonuclease H inthe specific is used, it is possible to disassemble 
ribonucleotide potion of thenucleic add probe which is 
connected to target polynucleotide under hybridization 
condition This time, dioxyribonucleotide portion and portion 
which extension of dioxyribonucleotide portion namelythe 
target polynucleotide and nucleic add probe is done is not 
disassembled Because ofthis, as for nucleic add probe 5 1 
terrrinalsidebecomssh^ 

[0021] It desigr^eslengtfiwiiichextensiOTisdoneas2to5ba 
se and inorder total length of nucleic arid probe which was 
disassembled to be below the 1 0 base , if it designs probe, this way 
short probe cannot keepthe hydrogen brad of target 
polynucleotide and becomes. Because ofthis nucleic add probe 
which recdves extension disassembly withconsecutive reaction 
separates from target polynucleotide, regeneration does the 
original target polynucleotide. Because usually, nucleic add 
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[0 0 2 4] y-f ft + v^^tf K='J>^t*tf 

kzfa-zt. SP*>. 3' **0!>flJM<eSft*ofc?p 
*Sl^rS-i:*e»<g#fi/)<fc^fc^P-^L EP*>. 



[0025] 

[ggteffl] 



probe exists large excess, i^fciects thetarget polynucleotide 
which regeneration is done with nucleic acid probe for second 
time, theconsecutive disassembly elongation reaction occurs, 
nucleic acid probe to consume this cycle, until it is exhausted, 
because itoccurs, nucleic acid probe which disasserrbly extension 
is done is produced theanplifying . 

[0022] With this invention, those which connect phosphor to 
portion of nucleic acid probeare used or, making use of dideoxy 
ribonucleotide which phosphor connects caseof elongation 
reaction because phosphor is introduced into 3 ! end, as 
fordetection it is possible to do in fluorescence detectioa Is 
possible fact that fluorescein , tetramethyl rhodarrine , 
rhodamine X, sulfo rhodarrine 101 etc is used to phosphor . Or, 
if phosphor of nucleic acid probe and types of phosphor which 
isintroduced into 3' end are changed, because energy movement 
betweenboth phosphor can be utilized, excitation doing 
phosphor of one side, itis possible to detect fluorescence of 
phosphor of other, fluorescein and sulfo rhodarrine 101 or 
other combination are effective as corrbination of thiskind of 
phosphor. 

[0023] Connecting to target polynucleotide, probe and extensio 
n which are notdisassembled before doing, easily it can separate 
can detect nucleic acid probewhich disassembly extension it does 
because probe and base lengthwhich it disassembled differ 
making use of electrophoresis. 

[0024] Probe which introduces biotin into 3' end with thedisasse 
rrbly elongation reaction making use of those which dideoxy 
nucleotide three phosphorusconnects biotin gripping is possible 
easily with support whichlocks * pick-up ^ jp7 avidin etc. 
probe where biotin does not enter, namely, washing probeetc 
where extension of 3 1 end did not occur, because it canexclude, 
probe quantity where disasserrbly extension occurred bythe feet 
that it measures fluorescence on support, namely, it can 
knowthe target polynucleotide quantity in sample. In same 
way, even with when those which biotin connects to 
thedioxyribonucleotide potion of nucleic acid probe are used, 
with case where phosphor isintroduced into 3' end with 
disassembly elongation reaction it can know thetarget 
polynucleotide quantity in sample by feet that fluorescence 
intensity on support ismeasured 

[0025] 

[WcridngExanple(s)] 

(Working Example 1) You explain nucleic acid probe concernin 
g this invention which amplifying is donewith enzymatic 
reaction of constant temperature, construction of DNA probe 
with this invention was inscribed to Figure 1. sulfo rhodarrine 
101 phosphor was used to labelling body of in the diagram, but 
it is possibleeuen with other fluorochrorne. 
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[0026] £?P-:7aS*Mfc»tt£02fc^Lia 
4£mi*TlStW?ho ffi1<Dfftl*0 2l::*t#K. **** 
U:-*«DN A 1 0 1 iCftlcfflffiW#ig*R*'J£fcO 
BB1 (a) ICKR<D«K^P-^1 
-?1I*5' *«KC1 0«*£(&x**v'Jtf2*l'* 

U*^K1 2/><*S£* 5' *«HII*<6**fia)T**-> 

«f ZJM *V M-'J U** ft+v'J*^ 

D-*=:>1p1g#f*7M££LTl^o 

[0027] E)2 0)^dl^. K»DN A 1 0 1 

oTl^fc&K'W^*^*^ 102<D£?fc«£ 

K = »B1 03, 1 0 4t^ft*v'J*^^tf 
K = »»1 0 5tDN A*'M> 5— tfT?*4*>— 



[0028] a8DNA101 I^ISSLfc^BS^P-^ 
1(7)3' *«Zl*^-*-*-^l=* , Jf ! **^ , J*»* 

, KttDNA 1 0 llcfSSLfcfc&^P-^lflVtf* 
£ K6?#l£RNase H \z& y #ft?£*t$o 

fiRKA<e*6«ri=RNase H I:: WfclSBt:* 
SR^*S<tfc^»»Ltc^7^V>H 0 81*1 0 



[0029] 0&«£l3<fo 

fc7^y/>H 0 8 l£3 7 fl C"ril£&f4DN A 1 0 1* 
blfimU 5c<0tt«DNA1 0 1 *n$LTZ>» W4Lfc 
HflDN A 1 0 1 li, HS, SR^P-?lt^L, 



[0 0 3 0] SKS(C, 1 x 1 O'Wmol (D8WDNA1 0 
1 £ 1 x 1 o~ 13 mol <D&&?P-:7l£ir**v'Jtf* 
^ U*^ KH«t»T? fob dTfcdCfcjr-ff**v'J* 

^-XiU-'V KORNase H £ 3 7 °C 3 O^ERtf £ 




[0026] Fundamental operation of each probe is explained maki 
ng use of Figure 2 through Figure 4. first example as shown in 
Figure 2, singje stranded DNA 101 uses nucleic acid probe 1 
which isstated in Figure 1 (a) which has conplemsntary base 
sequence in this for sanple. nucleic acid probe 1 is a 
dioxyribonucleotide portion 1 1 of 10 base length in 5' end, 
ribonucleotide 12 of 8 base lengthfollows 3' side, it is a hybrid 
oligonucleotide of total length 24 base length where 5* terminal 
side consistsof dioxyribonucleotide portion 13 of 6 base length 
sulfo rhodanine 101 phosphor has connected to base of 4th 
from5'ofthe dioxyribonucleotide portion 13. 

[0027] like Figure 2, when sanple DNA 101 and nucleic acid p 
robe 1 are mixed with 37 °C,the h>bridize it does both because 
it has complementary sequence, it forms thecomposite like 102. 
Here, RNase H ( Takara Shuzo Co. Ltd. (DB 69-053-7063) KK 
make) 1 06 which is a C Keimey * ( Toyobo Co. Ltd (DB 69- 
053-8 160) make) 107 and aRNA hydrolase which are a 
doxyribonucleotide triphosphoric acid 103 ,104andadideoxy 
ribonucleotide triphosphoric add 105 and a DNA polymerase of 
two kinds itcoexists. 

[0028] With C Kenney * dioxyribonucleotide triphosphoric a 
ad 3 base length amount extension after doing,the dideoxy 
ribonucleotide triphosphoric acid connects to 3' end of nucleic 
acid probe 1 which is connected to thesample DNA 101 and 
reaction stops. In addition, ribonucleotide portion of nucleic 
acid probe 1 which is connected to sample DNA 101 
isdisassembled by RNase H . probe which receives extension 
and disassembly becomesapproximately 1 0 base length. Because 
here, before donation reaction occurs, because nucleic acid 
probe whichreceives disassembly with RNase H becomes 6 base 
length it separatesfrom sample DNA 101, after that 
elongation reaction does not occur. This way elongation 
reaction without occurring, because as for those whichreceive 
disassembly with 6 base length, after receiving elongation 
reaction, as forthe fragment 108 which was disassembled it is a 
10 base length to separate into theelectrophoretic it is possible 
both. 

[0029] Reed ving dongption reaction and disassembly, fragment 
108 wirich has become thelO base length with 37 °C separates 
from sanple DNA 101, regeneration does the original sample 
DNA101. For second time, it connects sample DNA 101 
which regeneration is done,with nucldc add probe 1, repeats 
consecutive cycle of extension disassembly. 

[0030] Actually, target DNA 101 of 1 X 10-18 mol and nucld 
caddprobeloflX10~l3mol CKenney* of 1 unitand 
RNase H of 1 unit 37°C30-rrinute it reartedunderdT and dC 
and dideoxy ribonucleotide triphosphoric add ddG coexistence 
which are adio^bonucleotick triphosphoric add 95°C2 
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nin it heated reaction muOT^after stopping reaction, it 
separatedit analyzed with electrophoresis. It changed laser for 
excitation of Hitachi WSQ - 3000 type DAN sequencer into 
theHe/Ne laser (633 nni) in electrophoresis , as furthermore, in 
order to increase li^tlcollectionefficiency sticking T higfr 
serriti vity been able to detect cylindrical lens inelectrophoresis 
edition, remodelling, it used 



[003 1 ] #l^«£Sltfc*K#»Lfc 
C?u g^DNAl:^Lfi2 0 0(S(D77^V>H/)<4 



[0 0 3 2] *SI6«|T?ttttB^P-^l=Bia) (a) 
0*S<Dt<D£ffll*fctf* E1<D (d) tf)*^ "J# 

[0033] mf)2) *SI1E«T-Ii01 (b-) IUB 
o^S^^xt*v , J7H^^U+^KSP^2 i*< 
5' 6 (SJ6fi(0ft*-> 'J * l/t f 

[0 0 3 4] H3fl)J:5l^ KftDNAI O 1 tUm? 
p-^1 S3 7^T*£Sr4*M%l*fflttM£K*'l£# 
otl^SfcttC/W^V^Xl, 2 0 2<&<fc d£t££ 

K=J*mo3. i04ig*sa^ft**>'J^ 

K=*B20 5tDNA#«jy7-iftM-> 
(SE*l«g1*3S£tiK) 1 0 7 tRN A»«B 
*Tifc£RNase H (551SttS6ttH) 1 06$^S*t 

I8l*fc. K«DNA 1 OH:e&Lfc^P-?2(D 
3' ^ttfCliiz-^r^-X^^yTF^+^U^^^U* 

**>«j7|-^^U^-^KH«a2 0 5^^L, 

ir/T^o 6U4DNA1 0 1 Lfc&K^P - 

^(DVtfS^U*^ Kgfl5r2 2l*RNase H tz<fcy#« 



[003 1 ] As a result, after receiving elongation reaction, before f 
ragment which wasdisasserrbled receives unreacted probe and 
elongation reaction separating with thefragment which was 
disassembled, it could detect, intensity sum of all fluorescence 
peak which is detected and after receiving theelongation 
reaction, after receiving elongation reaction from ratio of 
intensity of peakof fragment which was disasserrbled when 
fragment quantity which wasdisasserrbled was calculated, 
fragment of approximately 200 time hadfonred vis-a-vis 
target DN/l Ifthis working example is used from this, what 
can cause anplifying of thenucleic acid probe with enzyme 
reaction of constant terrperature was verified 

[0032] With this working example those of construction of (a) 
of Figure 1 were used forthe nucleic acid probe, but like (d) of 
Figure 1 , similar result can beacquired even with nucleic acid 
probe 4 v^ere ribonucleotide 43 is a miltiple parts rank. 

[0033] (Working Exarrple 2) With this working example nuclei 
c acid probe 2 which is stated in Figure 1 (b) is used, nucleic 
acid probe 2 is a dioxyribonucleotide portion 21 of 10 base 
length in 5' end, ribonucleotide 22 of 8 base lengthfollows 3' 
side, it is a hybrid oligonucleotide of total length 24 base length 
where 5' terminal side consistsof dioxyribonucleotide portion 23 
of 6 base length. It does not connect phosphor. 

[0034] like Figure 3, when sanple DNA 101 and nucleic acid p 
robe 1 are nixed with 37 °Qthe hybridize it does both because 
it has complementary sequence, it forms theconposite like 202. 
Here, RNase H ( Takara Shuzo Co. Ltd (DB 69-053-7063) KK 
rrake) 106 which is a C Kermey * ( Toyobo Co. Ltd (DB 69- 
053-8160) make) 1 07 and aRNA hydrolase which are a 
dioxyribonucleotide triphosphoric add 103 ,104 and a 
fluorescent label dideoxy ribonucleotide triphosphoric acid 205 
and a DNA polymerase of two kinds itcoexists. sulfo 
rhodarrine 101 phosphor was used to fluorescent label . With 
C Kenney * dioxyribonucleotide triphosphoric acid 3 base 
length amount extension after doing,the fluorescent label 
dideoxy ribonucleotide triphosphoric add 205 connects to 3' 
end of nucldc add probe 2 which is connected to the sanple 
DNA 101, reaction stops. In addition, ribonucleotide portion 
22 of nucleic add probe 2 which is connected to sample DNA 
101 isdisasserrbled by RNase H . 



[0 0 3 5] #ft£##£S<tfc:7D-?ttt&l o£ft [0035] Probe which receives exterdon and disasserrfoly become 
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* •> 'J tfx 0 IstT KH«i$f *> d T t d C t S8 Jt« 
JS^-r^vy Vt* K=#&d d G*ffTT- 
1 i~ h©y-y^-^i: la--; KDRNase H £3 
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[0 0 3 7] *<DIS£. tPHIH::. 



[0 0 3 8] ftsgttfl-eii. tti^a-^afffli^ 

. 11 (c) (0^e^P-^3<DJ:?l=, ttf>3 4 
A< £ £ L fc fc CD £ ffl L >S Z 1 1 T- # & „ 

[0 0 3 9] C<0«6. ±ie^>4iPI«a)ft^T*. 3' 
j&miZT**^ y * $ 1>*T K 3 'J 3 

#*Lfcm, m^ssy-fx+^vy^^^u+^Ks 

y>»£eS*#4. ERKRNase H X") Virt 
KS#'3 2£ttfKU »SM75^>h$H?.. 



[0 0 4 0] |gl*T. S(Sj«£SfiaiiX»«L. 



[004 1] CtfmttT?, f^^f ><D^Lfc75y> 



ie^^L 



sapproxiitBtely 10 base leJ^h In same way as Working 
Exanple 1, separating fromsanple DMA 101, original sanple 
DNA 101 theregeneration it does probe 208 which recei ves 
extension and disassembly. It connects sanple DNA 101 which 
regeneration is done with nucleic acid probe 2 for thesecond 
time, repeats consecutive cycle of extension disassembly. 

[0036] In same way as Working Example 1 , target DNA 1 0 1 of 
1 X 10-18 mol and nucleic acid probe 2 ofthe 1 X 10-13 mol 
G Kenney * of 1 unit and RNase H of 1 unitthe 37 °C 3 0- 
ninute it reacted under dT and dC and fluorescent label dideoxy 
ribonucleotide triphosphoric acid ddGcoexistence which are a 
dioxyribonucleotide triphosphoric acid reaction mixture 2 
nin is heated with 95 °C, after stopping reaction,the gel 
filtration is done in extent which does not become bogging 
ofelectrophoresis analysis after, unreacted fluorescent label 
dideoxy ribonucleotide triphosphoric acid is removed roughly. 
Consequently it separated analyzed with electrophoresis. 

[0037] As a result, in same way as Working Exanple 1, after re 
ceiving elongation reaction,before fragment which was 
disassembled receives unreacted probe and theelongption 
reaction separating with fragment which was disassembled, it 
coulddetect. With this working example by fact that those 
where phosphor is taken in tothe 3' end with consecutive 
reaction are detected, there is an effectwhich increases 
selectivity for target polynucleotide. 

[0038] With this working exanple, nucleic acid probe 2 was use 
d, but like nucleic acid probe 3 of Figure 1 (c),it is possible also 
to use those which biotin 34 connects. 

[0039] In this case, with operation of being similar to theabove- 
mentioned technique, dioxyribonucleotide 3 phosphoric acid 3 
base length amount extension after doing,the fluorescent label 
dideoxy ribonucleotide 3 phosphoric acid is connected to J end. 
ribonucleotide portion 32 is disassenbled simultaneously with 
RNase H , thedisassenbly extension fragment is obtained 

[0040] Consequently, reaction mixture is separated with electro 
phoresis, fraction whichincludes disassembly deconpression 
fragment which is liquated from electrophoresis support 
gelrecentralization is done in nicroplate which lodes * pick- 
up ^jp7adipicacid 

[0041] With this operation, it connects fragment which biotin 
connects tothe nicroplate. With this time point, unreacted 
fluorescent label die x oxy ribonucleotide which from 
electrophoresis remainsbecause of separation insufficient makes 
separation and removal. By feet that fluorescence of phosphor 
derivation which is connectedto nicroplate surface is measured, 
result which is similar to theabove-mentioned Working 
Exanple 1 could be acquired 
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«DNA1 0 1 £&i$Z?P-:7l £/W?Uy^X£1^- 
, 1 0 2<D<*?*«&t*£J&fi£'t£o -&0)&JS-<?3' 

fiDNA 1 0 1 BiLfcMDNAIJ, S 



[0 0 4 4] ££011 lxl0^8mol <7)«W 

DN A 1 0 1 t 1 x 1 0~< 3 mol <&&§£?P-:?1 
*v'j7K2?U*^KH«i£T*fc&d Tt d Ct£1tm 
m#4T***s*)#X*l'* s f' KHfS&d d G#?fTT- 
1 il-'V h<Dv— ^T*— X£ 1 Jl—v KDRNase H f3 
7^3 0#E£]££trfco frfofc* 9 5°C2#fiUJjD&L 

KI*B£WS G - 3 0 0 OSDANv-^y^^ffll^fc 
o U— «fl*4 8 8 nm<D7M>a*>L'— tF£fflt^fco 
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^ffii^rx;u*p-y^>i o 1 &*<DS5fc£&aJLfc 



[0 0 4 5] *<D£SL #S^^SltfcS«C»«tfc 
WDNAfC«L»1 OOfg0»«#^77^/>h^« 



[0 0 4 6] *Sg|£««t5li-?I<DS*«:^ya**vfc 



[0042] (Working Exanple T^You express concerning example 
which detects target polynucleotide with energyrrovement with 
this working exanple making use of fluorescent label dideoxy 
ribonucleotide triphosphoric acid which connects thenucleic 
acid probe 1 and sulfo rhodairine 101 which sulfo rhodanine 
101 fluorescent label are done. 

[0043] in same way as Working Example 1 and 2 like Figure 4, 
hybridize doing sanple DNA 10 land nucleic acid probe I, it 
forms conposite like 102. 3 base length amount extension 
after doing, fluorescent label dideoxy ribonucleotide 
triphosphoric acid connects 3' end withconsecutive reaction and 
reaction stops. In addition, ribonucleotide portion of nucleic 
acid probe is disassembled by RNaseH . probe which receives 
extension and disasserrbly becomesapproximately 10 base 
length, probe 208 which receives extension and thedisasserrbly 
which phosphor of two kinds connects is acquired In same way 
as Working Exanple 1, separating from sanple DNA, original 
sanple DNA 101 theregeneration it does probe which receives 
extension and disassembly. For second time, it connects sanple 
DNA which regeneration is done,with nucleic acid probe, 
repeats consecutive cycle of extension disasserrbly. 

[0044] In same way as Working Example 1 , target DNA 101 of 
1 X 10-18 mol and nucleic acid probe 1 ofthe 1 X 10-13 mol 
C Kenney* of 1 unit and RNaseH of 1 unitthe 37 °C 3 0- 
ninute it reacted under dT and dC and fluorescent label dideoxy 
ribonucleotide triphosphoric acid cklGcoexistence which are a 
dioxyribonucleotide triphosphoric acid 95 °C 2 min it heated 
reaction mixture and after stopping reaction, itseparated it 
analyzed with electrophoresis. Hitachi WSQ - 3000 type DAN 
sequencer was used to electrophoresis . laser used argon laser 
of 488 nm Making use of bandpass filter of 605 ran or 640 nm 
fluorescence of sulfo rhodanine 101 derivation was detected in 
detection. 

[0045] As a result, after receiving donation reaction, before f 
ragrnent which wasdisassenbled receives unreacted probe and 
elongation reaction separating with thefragrnenl which was 
disasserrbled, it could detect. When disasserrbly extension 
fragment quantity which amplifying is done is sougjitfrom 
fluorescence intensity, disassembly extension fragment of 
approximately 100 times arrplifyingdoing vis-a-vis target DNA, 
it understood that it is acquired 

[0046] Because with this working exanple fragment where phos 
phor of two kinds is takenin because is detected making use of 
energy movement, it can hold downthe influence of 
electrophoresis separation peak other than reaction product, 
thegel filtration after reacting like Working Example 2 stops 
needing, compared to a benefitwhere detection becomes easy is. 
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K 3 £ Tt* v »; * * <7 Is** K 3 »J t l*^ 
•CRNA»«B«i:^K^fiic»*^^*^«)C^T*3 
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[HiEa)ffJ|l«Kn] 

[01] tt»^a-^0»PflH. 

[0 2] :M8BORJM>-SISfl<&IMHBI. 



[0047] (Working ExarrpllifAs shown in Figure 5, making use 
of biotin connection dideoxy ribonucleotide triphosphoric acid 
408 thefluorescently labeled probe 1 it does reaction which is 
similar to other Working Exarrple and thedisassembly 
extension does, it obtains disassembly extension fragment 4 1 8 
whichintroduces biotin into 3' end It moves to rricroplate 4 1 1 
towhich* pick-up ^ jp7 avidin 4 1 0 connects the reaction 
mixture, 3 0 nin agitates. With this step, disassembly 
extension fragrrcnt 409 which introduces biotin thetrapping is 
done in rricroplate surface, fully after washing, fluorescence of 
phosphor derivation which isconnected to rricroplate surface 
is rreasured. target DNA of 1 X 10-18 mol could be measured 
in same way as otherWorking Example making use of this 
method Disassembly extension fragment of approximately 80 
times amplifying doing fromthefluorescence intensity which is 
detected vis-a-vis target DNA, it understood that it isacqirired 

[0048] 

[Effects of the Invention] Arnplifying is possible under dideoxy 
nucleotide 3 phosphoric acid coexisting of base kind 
whichdiffers as disassembly extension fragment which it forms 
with consecuti vereaction extremely minute amount making use 
of those where nucleic acid probe which detectsthe target DNA 
which exists consists ribonucleotide and dioxyribonucleotide, 
dioxyribonucleotide 3 phosphoric acid andthe 
dioxyribonucleotide 3 phosphoric acid RNA hydrolase and 
nucleic acid synthesis enzyme fixed base length extension doing 
3' end bythe fact that it reacts, if it uses method which cuts off 
the ribonucleotide portioa As for this reaction, there is a 
benefit which can be done with thefixed temperature. Because 
amplifying it is possible with target DNA as 
disassemblyextension fragment, target DNA can be detected in 
hi^h sensitivity. 

[0049] In addition, with thing, phosphor of two kinds where ty 
pes isdifferent can be introduced combining method which 
introduces thephosphor into end which extension is done inside 
nucleic acid probe and withthe dideoxy nucleotide 3 phosphoric 
acid, by feet that it detects making use of energy movement, 
compared to easily fragment which disassembly extension is 
done canbe detected In addition, by feet that biotin is 
introduced into 3* endof probe making use of biotinyiation 
dideoxy nucleotide 3 phosphoric acid, by fromfact that 
methodwhich can exclude unreacted probe etc easily is used it 
cann^en^tkxrwhich is suited for equipment conversion. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Explanatory diagram of nucleic acid probe. 

[Figure 2] Explanatory diagram of one Working Example of re 
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[ft^Dfitffi] 1 1. 13. 21, 23. 3 1. 33, 
4 1. 4 2, 4 4"-x**vV#*? Utf-f- Kffltf, 1 
2. 2 2, 3 2. 4 3-»J*3?^l/tf K«», 14- 



action of this inventioa 

[Figure 3] Explanatory diagram of second Working Example of 
reaction of this inventioa 

[Figure 4] Explanatory diagram of third Working Example of r 
eaction of this inventioa 

[Figure 5] Explanatory diagram of Working Example of fourth 
of reaction of this inventioa 

[Explanation of Reference Signs in Drawing?] 1 1,13,21 ,23, 3 1 , 
33,41,42,44... dioxyribonucleotide portion , 12,22,32,43... 
ribonucleotide portion , 14... phosphor and 34... biotin . 
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